The Koto Rhyolites of late Cretaceous age consist of two units. Each unit contains volcanic and subvolcanic parts which are probably co-magmatic.
The older unit is formed of the Kaiwara Welded Tuff and the Hatasho Quartz Porphyry, the younger of the Yatsu oyama Pyroclastic Rocks and Inugami Granite Porphyry.
The first igneous activity was the eruption of the Kaiwara Welded Tuff which was deposited on the Paleozoic basement rocks of the area. This eruptive episode was followed by shallow intrusion of the Hatasho Quartz Porphyry.
The area around Yatsuoyama subsequently collapsed to form a northwest-trending graben. A thin lake deposit, the Fukaya Formation, accumulated in the graben unconformably on the older volcanic and subvolcanic rocks which had been partly eroded. This area was then covered during the second episode of igneous activity by the Yatsuoyama Pyroclastic Rocks of the younger unit. Finally, the Inugami Granite Porphyry intruded mainly along the boundary faults of the graben.
Development of faults across the graben synchronous with emplacement of the porphyry suggest forceful intrusion.
Forty-three samples from the Koto Rhyolites were analysed for Rb, Sr, Y, and Zr, and also for Ca and K. The overall abundance of these elements and the general variations that resulted from magmatic differentiation are typical of those displayed by felsic igneous rocks elsewhere. The abundance of Rb, Sr, and Zr and the ratios of K/Rb and Rb/Sr are signifi cantly different for rocks of each of the two volcanic and two subvolcanic units. The distribution patterns of the elements between the Kaiwara Welded Tuff and the Hatasho Quartz Porphyry of the older unit, however, are very similar to those between the Yatsu oyama Pyroclastic rocks and the Inugami Granite Porphyry of the younger unit. Volatiles, K, and Rb were apparently concentrated upward, and Ca, Sr, and Zr downward in the magma chambers present during the two periods. Magma in the upper parts of the chambers erupted several times to deposit the pyroclastic rocks, mainly welded tuff. Shortly after the eruptions, the remnant magma in the chambers intruded into shallower parts of the crust to form the quartz porphyry and granite porphyry. Shaded area: Koto Rhyolities. Cross:
A talus deposite containing clasts, of the Koto Rhyolites. Square: Area mapped (Fig. 2) . 21: Hatasho Quartz Porphyry; plagioclase, quartz, K-feldspar and biotite. 27: Yatsuoyama Pyroclastic Rocks, welded tuff; quartz, K-feldspar, plagioclase, biotite, hornblende and opaque mineral. 29: Ditto; quartz, K-feldspar, plagioclase, biotite and hornblende.
32: Inugami Granite Porphyry; quartz, plagioclase, K-feldspar, hornblende, biotite, allanite and opaque mineral. 35: Ditto; plagioclase, quartz, K-feldspar, hornblende, biotite, allanite and opaque mineral. Table 2 , unpublished data of T. Abe are added. Symboles are same as in Fig. 3 . Fig. 7 . Relationship between Rb/Sr ratio and CaO centent.
Symboles are same as in Fig. 3 .
